Glucose depletion enhances sensitivity to shear stress-induced mechanical damage in red blood cells by rotary blood pumps.
The metabolic process in red blood cells (RBCs) is anaerobic. The life-dependent adenosine triphosphate (ATP) for survival of cells is produced through glycolytic process. The aim of the study was to evaluate the effects of the glucose level on the mean corpuscular volume, mean corpuscular hemoglobin concentration, and hemolysis rate during hemolysis study by rotary blood pumps. The shear stress generated by rotary blood pumps may enhance glucose utilization by RBCs with depletion of glucose affecting ATP production and, consequently, cell size, shape, and morphology. The shear stress increases metabolism of RBCs consuming more energy ATP which is produced anaerobically from glycolytic process. Hence, in the closed circuit testing of rotary blood pumps, depletion of glucose might occur after prolonged pumping, which in turn affects metabolic process of RBCs by changing their size, shape, and morphology. It is thus suggested to monitor and control the glucose level of the fluid that suspends RBCs depending on the study duration.